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([13]). SHS , $3000\mathrm{K}$
, $4\mathrm{c}\mathrm{m}$ ,
. SHS 100 ,
(Ti) (C) $(\mathrm{T}\mathrm{i}\mathrm{C})$ ( 1.1).




, – ([11], [12]). ,






$C_{p} \rho\frac{\partial T}{\partial t}$ $=$ $C_{p}\text{ }\rho \mathit{0}’\triangle T+Q_{M}\rho I\mathrm{c}^{r}o(1-\eta)^{N}\emptyset(T)$ ,
in $\Omega$ , $t>0$ ,
$\frac{\partial\eta}{\partial t}$ $=$ $I\iota_{0}’(1-\eta)^{j\mathrm{V}}\phi(\tau)$ ,
(1.1)
* , \dagger , \ddagger
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12: , :(a)Ti $+\mathrm{N}i$ ,







. , $C_{P},$ $\rho,$ $Q_{\Lambda T},$ $\mathfrak{a},$ $E,$ $R,$ $I\mathrm{t}_{0}^{r},$ $T_{ig}$ , ,
, , , , , ,
. (1.1) , 1 ( ) [7] $F_{\lrcorner}^{1}$
1 [2] . , $E$




. - , , $(1.1)-(1.2)$












$\mathrm{R}_{1}+\iota \mathrm{l}\mathrm{R}_{2}arrow \mathrm{p}h\cdot(7\sim)$ (2.1)
14
$R_{1}$ $R_{2}$ , $P$ , $m$ $??$ } . , (2.1)
Ti-C Ti $+\mathrm{C}^{\mathrm{t}}’arrow \mathrm{T}\mathrm{i}\mathrm{C}$ Ti-B Ti $+2\mathrm{B}arrow \mathrm{T}\mathrm{i}\mathrm{B}_{2}$
. $k(T)$ Arrhenius $T$ ,
$k(T)=k_{0\emptyset(}T)$ , $\phi(T)=\{$
$\exp(-E/RT)$ $T\geq T_{ig}$ ,
$0$ $T<T_{ig}$
(22)
. $k_{0},$ $E$ , R. $T_{ig}$ , ,
, . (2.2) $T$ $T<T_{ig}$ , $T_{ig}$
. , $c_{1}(\theta),$ $c_{2}(\dagger,)$ $t$ $\mathrm{R}_{1}$ , R2
, (2.1)
$\{$
$C_{p}\rho\dot{T}$ $=$ $Qk_{01^{mn}}cC2\phi(\tau)$ ,
$\dot{c}_{1}$ $=$ $-mk_{0^{C_{1}C_{2}\phi}}mn(\tau)$ , $t>0$ ,
$\dot{c}_{2}$ $=$ $-nk^{n}0^{C}1^{m}c2^{\mathit{7}\iota}\emptyset(T)$
(2..3)
. , , $C_{P},$ $\rho,$ $Q$ , ,
. (2.3) 2 , 3
$\frac{\dot{c}_{1}(t)}{\iota}-\frac{\dot{c}_{2}(t)}{7}W?=0$ , $t>0$ (2.4)
$\frac{c_{1}(t)}{\uparrow n}-\frac{c_{2}(t)}{n}=\frac{c_{1}(0)}{7??}-\underline{c_{2}(0)}7?\cdot$
’ $t>0$ (2.5)
. $\mathrm{R}_{1}$ R2 $P$
$\lim_{tarrow\infty}c_{1}(t)=0$ , $\lim_{tarrow\infty}c_{2}(t.)=0$ , $\frac{c_{1}(0)}{m}-\frac{c_{2}(0)}{\uparrow?},=\circ$ (2.6)
. , $c(t)=c_{1}(t)/7n(\equiv c2(t)/\uparrow\iota)$ (2.3)
:
$\{$
$C_{p}\rho\dot{T}$ $=$ $Ql_{\mathrm{i}_{0}m^{\eta \mathrm{z}n}}.\uparrow \mathrm{t}C\psi m+?\mathrm{t}(\tau)$ ,
$t>0$ .
$\dot{c}$ $=$ $-k_{0}m^{\gamma \mathrm{n}\uparrow}n\iota_{C}m+n\phi(\tau)$ ,
(27)
, $C_{p}^{\mathrm{v}}$ $Q$ ,
. , $T_{b}$
$T_{l)}= \tau 0+\frac{Q}{C_{p}p}C0$ (28)
. , $\tau_{\mathit{0}}=T(0),$ $c_{0}=c(0)$ . , $\tau_{0}>T_{ig}$ (2.8) $T(t),$ $c(t)$
$tarrow\infty 1\mathrm{i}_{11}1(\tau(t), c(t))=(T_{b}, 0)$ (2.9)
15
.
$T(t, x)$ $c(t, X)$ :
$\{$
$C_{p} \rho\frac{\partial T}{\partial t}$ $=$ $C_{p}\rho\alpha\triangle T+Qk0^{n\mathrm{t}^{\eta}}n^{n\prime}C\emptyset n+n(T)$ ,




, $\alpha$ , $\Omega$ ( ) . :




, $\eta(\tau, y)=1-\frac{1}{c_{0}}c(\frac{\tau}{I\mathrm{f}_{0}}, \sqrt{\frac{C\mathrm{Y}}{I\mathrm{i}_{0}^{r}}}y)$ .
, $u$ $\eta$ , . $\tau,$ $y,$ $\overline{\Omega}=\{\sqrt{I\iota’0}/\alpha x, x\in\Omega\}$
$t,$ $x,$
$\Omega$ , (2.10) SHS :
$\{$
$\frac{\partial u}{\partial t}$ $=$ $\triangle u+(1-rl)^{N}\Phi(u)$ ,
in $\Omega$ , $t>0$ .








$e= \frac{E}{R(T_{b}-T_{0})}$ , $u_{0}= \frac{T_{0}}{\tau_{b}-\tau_{0}}$ $u_{ig}= \frac{T_{ig}-T_{0}}{\tau_{b}-\tau_{0}}$ (2.14)
.
$N$ $m,$ ? . ,
(2.1) $M=m+n$ . , Ti-C
,
(2.1) . , $N$
.
, $Q$
, Merzhanov (1.1) $Q_{M}$
,







$C_{p}=53.78\mathrm{J}/\mathrm{m}\mathrm{o}1\cdot \mathrm{K}$ , $Q=184.5\cross 10^{3}$ J/nlOl,
$T_{ig}=1924\mathrm{K}$ , $T_{0}=298\mathrm{K}$ , $m=1$ , $n=1$ , $N=3.0$ .
(3.1)
, $R$ 83135 $\mathrm{J}/\mathrm{m}\mathrm{o}1\cdot \mathrm{I}\backslash \vee$ . , $C_{p}$
, 298 $\mathrm{K}$ $3200\mathrm{K}$ . -E
$O(10^{5})(\mathrm{J}/\mathrm{m}\mathrm{o}1)$ . $\mathcal{I}_{0}^{1}$ $F_{\lrcorner}$






















(1-1) $E=230\cross 10^{3}$ , ( 4.1). , Logak
[7] $E$ ,
(1-2) $E$ Hopf ,
( 42). , Logak [2] $E$
.
17
4.1: :E $=230\cross 10^{3}$ , $u$
42: :E $=‘ 267\cross 10^{3}$ , $u$
43: 2 :E $=\mathit{2}85\cross 10^{3}$ , $\mathrm{t}l$
18
(1-3) $E$ , , 2
( 4.3).
$E$ $N=$ $([1],[\mathrm{s}])$
, $E$ $N\geq 1$ . ,
$4.1-4.3$ $E$ .
, $E$ $E–230\cross 103$ $E=267\cross 103$
.
4.2 ( )
$\Omega$ $\Omega=\{(r, \theta, z);0\leq r<$
$R,$ $0\leq\theta<27\mathrm{i}\cdot,$ $0<z<L_{\text{ }}\}$ .
$\frac{\partial_{\mathrm{t}l}}{\partial r}=0$ on $r=R,$ $t>0$ (4.3)
. , $L$ $=1$
$\mathrm{Y}$
. (2.12) (4.2) , .
$\Omega$
$n_{\theta}=161,$ $\uparrow?_{r}=81,$ $\uparrow\iota_{z}=401$ .
$(3- 1):1$ $(E=230\cross 10^{3})$ ,
( 44).
.
44: : , , $E=230\cross 10^{3},$ $R=0.\perp$
$(3- 2):1$ $(E=267\cross 10^{3})$ ,
, ( 45). ,
, Hot Spot(HS) , $\mathrm{H}\mathrm{S}$
( 46). ,
– HS 1 (1-HS , 4. $7\mathrm{a}.$)





45: : , $E=267\cross 10^{3},$ $R=0.07$
$\uparrow$
(a) (b)
46: : , (a) $;([))$






47: :1-HS (a) 2-HS $(1\supset)$ , $E=267\cross 10^{3},$ $R=$






$=-\lambda u$ on $\gamma\cdot=R,$ $t>0$ (4.4)
. ,














48: : $\eta,$ $E=267\cross 10^{3},$ $R=0.3$
49: $\eta$ , (a)
;(b)l-HS , $E=267x10^{\gamma}\backslash ,$ $(_{\overline{C}\iota})R=0.3.(b)R=0.1$
(iv) (V) (vi)





$\mathrm{c}\iota_{t}$ $=$ $\triangle u+vf(u)$ ,
$,$
$x\in\Omega$ , $t>0$ .
$v_{t}$ $=$ $d\triangle v-vf(u)$ ,
(5.1)
, $f(u)=\mathrm{c}\iota^{m}$ . (5.1) Metcalf , $m\geq 8$
[10]( 5-1(a), $(\mathrm{b})$ ). (5.1)
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